PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 1 1-283750 

(43)Date of publication of application : 15.10.1999 



(51)Int.CI. 



H05B 33/22 
C09K 11/06 
H05B 33/14 



(21) Appiication number : 10-081511 

(22) Date of filing : 27.03.1 998 



(71) Applicant 

(72) Inventor : 



: IDEMITSU KOSAN CO LTD 

ADACHI CHIHAYA 
TANIGUCHI MORIO 
YAMAMORI ASUKA 



II- A / -• -X 
* T • 



%A 



:1 .Ar I 



^ U-C— ! X ) 



- .N - 
I 

A .■ 



•4. 



(54) ORGANIC ELETROLUMINESCENT ELEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To allow an element to 

have low voltage application, high luminance, a long 
service life and defect-free quality by containing a 
polymer having a positive hole transporting unit 
containing three or more aromatic rings and a dopant 
capable of oxidizing the positive hole transporting unit in 
a positive hole injection transporting band. 
SOLUTION: It is preferable that a polymer is a 
compound that is expressed by a formula I and has a 
positive hole transporting unit selected from diamine, 
triarylamine oligomer, thiophene oligomer, 
arylenevinylene oligomer and styrylamine and a dopant is 
metal halide, Lewis acid, organic acid, or salt of 
arylamine and metal halide or Lewis acid, in particular, a 
compound expressed by a formula IV. In the formula, 
Ar1-4 each represent an arylene group of C6-30; Ar5. 6 
each represent an alkyi group of 01 -30 or the like; G 
represents a single bond, alkylene group or the like of 
C5-30 -0-or-S- or are expressed by formulas II or III 

(Ar7 represents an arylene group and Ar8-10 each represent an aryl group of 06-30); (p)=0 or 
1; (q)=0.1 or 2; X represents a non-conjugate spacer group; and (n) represents an average 
degree of polymerization. 



- W - A T 
I 

A r : 



t£ r 



K 
I 

A * 



71 



B T 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 



03.08.2001 



[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



(19)H*H»flF/? (JP) 02) ^ 1^ ^ St (A) 



-283750 

(43)^B V«E11¥(1999)10«15B 



(5i)inta« mm^ 

H 0 5 B 33/22 

C 0 9 K 11/06 6 8 0 

H0 5B 33/14 



F I 

H 0 5 B 33/22 D 

C0 9K 11/06 6 8 0 

H 0 5 B 33/14 A 



m^(Dmi ol (± i5 m) 





(ZDtUIRA 


000183646 








(22}dlHB ¥ffil0¥a998) 3 ^27B 




3BK»=f f^fflEyu©rt 3 TB 1 « 1 ^ 












S»»±Ba*Hfffl 3-15-1 




(72)%l»# 


#□ mm 






^m±mmnm 3-15-1 












ftlf»±Barfr1ifffl3-15-l 









<54) «liXl^irhD;WS:^yfe>;^j(t^ 



(57) 




(2) 



^BBV 1 1-283750 



SS?«l*3fflUl±^t;iEfl.8ia6m(4$:&-r-5a^«:i:, 
> If- U>:t U :f-7— »t;;^^ 'J ^UT 5 >©«t>*^ €.81* 



— 0 - A r » - 



N - A r « 

I 

A r » 



- G 



5. 7 o ViaTT?fc«»«SlXI4 28E«<0^«xu^7 h 



■A r 



a — W — 



N - A r * -)—?-* 
A r « 



* 0-C— ( X 




( I ) 



a6~3 0<DTU — UV***-*". Ar5xt;Ar 

6 (*, ~3 0<7)T;U4r;U», S 

Sit L < (*«lS8IO)i^*a 6 ~ 3 O (DT 'J * 

»5~3O0)*>^7PT;U4rU>». ffi3R»6~30«)T 
'J — U>». -0-. -S-X(* 
Hb2] 

-N- -N-A r ' -N- 

I I I 

Ar« , Ar^ Ar"» 

(A r7 (iK«a6~3 OCDT'J — U>S-r?fcy, Ar 
8 ~A r10|4^-+u^'*iKS)l»6~3O©7"J-iUS-Cfc 
Ar7 -Ar10|-(i, ±tHG<7)SmSt 1^ Ct.OA< 
SSSS*l■CL^rt.J;^^. ) ^^-r. pl*0. IX 



B r 




• s 



Br Br 
■eS$*l*Hb^«5-Cfc4U|3Rfl|8|B««>^«XUi? hP 



[W*)S 7 ] a^ttiOX JU:^-»«jj*<, 0. 2 e V 
T-CaE>Slft*Sl . 4, 5XI*6EKa>*«XU/^ HP 

^ffi^ar/T u— ;uT 5 >t/Npy><b^MX(*;i' 

1 E««)*«x hP;W5:l<.-yfe>;*.3R^-„ 
[Bl*«9] K-/<>hA^ S (II) 
[<b3] 



b C 1 6 - 

• • • (ID 



1E«<D^«xu^7 hP;U5*-yb>XJR^. 



(3) 



^BB¥ 1 1-283750 



[000 1] 

^-•yb>X3R^lcBiL. *e>(c»L<l*« iS.mS.it. !S 
[0002] 

sibA<§gT?i&oT. < . a«3t*<nrfiE 

?>T?. IEfLaAH<D«-fii:L-CI*. tt3lE*«ffi»^<b^ 

iEfl,»«lffiA«1 0-5 cm2 /V • gMilT-Cfcy. iEfl.JS 
A)iOD»tft*<P>gei:>&o-Cl-^fc, $f>l=, TKU-^-t^ 

A<, ca)«$=fe, iEAStAHttHattAM O-10 s • c 

m-1 jaT-efc y . ■v>i* y * (Disst*<rasi: tcor 

[0003] -y;^ S[igiiBa9 5/2 40 5 6^IClt. 

^*<BB^**iTL^«. C(D±*«S©;Ky^-l*, Jl?y 
r-y>, 7Ky3, 4-x^u>-i?:i-*->5^:i-7i> 

;KyT-y VB^Rlt, -troJiir, «6*is»t; 

7/3 24 52-^) „ ^*l,&(D3fe^lCfct^T(±. HlinS 

( 1 ) iEfL;tAS«)*r*^A<^ltfi^<0^'J -^--Cfc^fc 

5 0nm»±Jl<r-&^, jtilSSifi9;b<3 0%]a±tB^ 
LfcA<o-C, iETUiA®*ll<-r4Ci:A<T?#ft 

ctA<-e#-r. jR^fi«si=^?i«A<^c-v>-n^±. y- 
'>-^s$&'St**<4i:^r<, *f=x Y-7 hy ^^7x^(0 



/-a 

[0 0 0 4] (2) ±*s^<D7t?y^-(*. iSK?i-(i» 
»»urj3y, ^♦ii*iEfl.«ift2S-r-6»tta>x*;u:^- 

to. IE?L»»flB*1?i5«iEfl,»«lffil*1 0-5 cm2 /V 

ASI=ffit't=«^. jE?L;^AB<D»^/)<RgS£:)^d:-&. ^ 

1 0mA/em2 ~ 1 A/cm2 , Ji^lz J: oTI* 1 k 

A^L iEfL»l!lSJ!i< 1 0-5cm2 /v • «>JiJlT-e 

fc-5t, »fitl=<»:yiETll^AHI=^^^^TalEBTA<± 
3S^A<SmiHb-r-5tt^3Fo1SA<fcofc, C(0I1H 

4-Bgfii*<SE>ofc, *@!^itm3. 9 9 5. 29 9 

a«*«-r «»»sit7K y v-©fiis3!i<BBa^ * ih,T L^«) o 
L*''L'&*<e.. Ms^^tiTL^si^sitTKy-^-ii. T^y 
e->u*;i./^'/— yncKP,+L-cj3y . wfl)t<D(*. aijig 
i:Lr«*-*-**saiA<2o-efcy. w*ssa<i£a<o 
TL^ifeLv cttltiE^L$iI^l*^4^^±<o;rm^=■m(oa'tcy 

A</^St^Ci:*3KI*L,. jE?L«i!l)SA<<S< . ±t2±ft(a 

J£*<o■Cl^^Cl^fcto. -<;*->Hbx*.;u^— /)<5. S&Vt 
*#<-rK^b**ll=< <. aimi±A<1 0-8s • cm-lKI. 
Ti:'^*t^Ci:•^. Sffi* y iE?LA<aA$;h.lc < t^^^^: 

©HHA^fcy. -troatftjb^sjtto&tt-ct^fc. 

[0 0 0 5] 

mmEEit. Tsm&it. SimmtRxfmxt&it 
* 04 t rot? * E L ffi«-r -6 :i fc $ S M 

[0O06] 

[eS$ffd(-r-&f=toro^»l ffilKrofil 

ttfc14tES^-r-5^«SELiR^SBa«El--<<. Si^SfSS 

t^T. KiEfl,;"SAtSl2l»t LT. f^^ro«jtroiEfl,fliai 

K-/<>Kt*^«■r'5t.ro$fflt^^.w^:(-J:y. ^^ro 

t^fBat««lil«ISl+-C<C*^«ELSI^I-J3L^T. ±ffi 

lEKfixmrnm^. ^#t8i^$3Pia±#t;jE7L^ai« 



(4) 



»M¥ 1 1-283750 



[0 0 0 7] 

^wtJia* 3 <iJu±^t;iEfl,tsijs*ia$^^-r ■!> t<7)-e 

aSA^fcS. fifljltfBlfl^fi 1 X 1 o5 ~ 1 X 1 06 V 

/cm2 -fiJlziSL^r, 1 0-4cm2 /V • «>SSa>iE 

<b$*t-CiEfl.j!i<IB±U. iE?L5£Atlia»(Di»m**< 1 O 
-10 s • cm-1~1 o3 S • cm-1afil=lSJ±-f 

(2) latittiitzJEiLmmmmz^i). nmTsaimu 

[0 0 0 8] ±e (1) (0%%l3j:tJ^ mustJEnfix 
JiA^tf=e>-rc:i:)!><-e#-5. fife*. K-/<>hS#« 
AE= Ip -WF 

(fcfcX. ip l*iEfl,l±A^iSI«<0-f ^>"(bx:^;^:¥:- 
•T?3&y. WF i*sffi(ott¥iia-cfci.. ) -ea$ti*x 

4«.;u4f— /«'jr (A E) 1*0. 2 e V~0. 8 e vaffi-Cfc 

1*0. 1 e VJUTlc*t?«i)t**Xv StM'SiEfLaAli:*;® 
^mA<^&ti.-&. C(011B(*^: LTI*. IE7Li±A^i£$ 

-So -Tftt?*.. *IEBBI=i3t^rl*. iEfl,=t^!''J-\'-l*Bg 

JgmmSl-fig7KT>i'-v;UA<l!l®lc«±L. A El*. 
wfl)/t?7^>vA';U»1SM-rSt«>i:#x.e.n-l). 
cocitttip gA*<a<b-r-6^i:*»i*-r-6*.©T?l* 

[0009] $e>ir. fitSEfitffiicfctxri*. cocfc^* 

I=9/8e-eo • /I • v2 /d3 
SbS. d (*iE7l;^A^SIff (OKV. Vi*IE7LSA^iai^ 



LdSjETLICcfciiaSil I •C3^**t'5o ^wT?. ju = 10 
-4cm2/v-«>. e=3. OtVJSW'Sfii^^xSt. 
cl==2 0 0nma)itdl=l*. I =1. 5 x 1 02 m A/ c 
m2 $351-1=1*. 1 0 V<D®ffi$iETL;tA^ji^^t::Rllin 
f ^i&Sjb^Jby. Stale. d = 4 0 0nm<D^^|Cl*. 
1 0 V<08l/2f&©«EE$Bl*n-r*CiA<i^S-Cfc-i., 
Lf:*<-3-C. iEfl,i^»)«A<1 0-4cm2 V • «><!:tt®6<) 

'SHi*iaEA<j&S-Cfcofc. ::<DCi:i*. /<;u;^Wi=. 
1 0 0mA/cm2 ja±©ll3tt5/"iA-t*BSI::*:#'5fB3 

fflt^-6«^l=l*. <fcy:*:#<fmttHi*0$!£^l?<!: U. ^-(0 

[0 0 10] ;i*l,l-jttL. ^:|6l3lC^^t^TI*. flK 
(2) ©asicj:y. i^l!iffi$&#-r43ai«i:*l::. S 

*n®ffi$ ^'>-e * . c tti- <k y iEfl.JiAfSij3fe»©JlK<b 
A<Rrfili:'S4. fiUjll*. S{e^B89 5/2 40 5 6-^-e 

I*. sg^fi«||1l=fcL^r. ±cufc*^i=i?Bi<b-^#tcL% 

1 2 0~ 1 5 0 nm(7»5*«)IE?LaAIS)iS^*m 
t^-Cl^S, -tOTjam. P8««>lHli£hAf>^fi'iJi:*?C5>l::aE 
STJ^r. 3R^a>^?»6A<lHlfiL36<fc<. aSt«HI=^PB 

A<±i:-v>-r*^of=, ctiicWL. *««BT?i*. lETiaA 

tll2l^$. »*L<l*200nmJa±. cfcy»*U<l* 
40 0nmlJl±|CJ5ll1b-C#iifcto. ±n<0^'3Um^ 

[0 0 1 1] :*:«ea<0^«EL*^l=tet^-C. lEfLJiA 
ttiai»l-fflt^'5.«^i*l*. 3?SSliB$3fflJa±^t;iEft 

-a»A$ti-ct<fc<. 2~3a^l^A$Hr^^-c^, cfct^ 

jE?l«li£m&rai*^{9:m -trills $t1.-CI*l^>&:l^o ^ 

fc, ca>jEfl.l«3l*tti*. «to-cx*;u:^— »»a>/h^F 

t^t(0. »*L< l*X*;U^-»tfe*<0. 2 e VlilT<Ot 

©t?&y. ^tta^-eatSLfc^^i-i*. i^i&Jk^^=f-it 

^^tti^), x:f.;u^-»aA<:*:#<>5j:y. ^^<OlSm. 

*S6IS-t?fflt^-5fi^«:l*. tt*ffll.^e>tt-C#fc± 

»)i3im{i(*. jE7L€ii1£(04b$1^#tit$«-r-&%a>w^ 
■efcoT. C<7)J:7J5:iEfl,eai±«)<b^«!l«iS$Wr^ 
S-Cfctll*. i^l=«ilKI*'U < . «>*'Eft(D$«Ar^C 

■7—. Ty — U>e-U>;J-y ::J-7— St/Xf^'j;UT5 

><j!)«t>*^p.ai*tvfc^b^«jSjR©*iaA<»* u < ^if 

[0 0 12] iE?ie^$fi»l-tT5fctolrl*. ±8HIE7l 



(5) 



»B8¥ 1 1 -2837 50 



5. 7 o VJilT-efc-So -<;t-><bX*;U^— /)<5. 7 e Via 
cfcoTSaicK^bStiSi:^ tic. cajS'&^^ffll^tr 

^i^li. 3 X 1 05 V/cmCDB^T. 2 0mA/ cm 
tit. Piffi/iE?L;^Atlli&»/'^3t»/'8Sa<0«fiK<DK 



[0 0 13] c(Dl^#ta^x^--9— S<t Lrii. IE?L 
* «iafe-r « Z i: ICB8 L r li^SlfC fc S t <7);b<» ^ L 

I*. (III) 
[0 0 141 
nb4] 



[0 0 15] V^i*li>&imifi>Ztt^V^i>o -fift 
* (lll)|Cfcl^r. r. s&I/t 0X1*1 Ja±<K)S» 

^*i-P*Ll*tticx— /p:^-— h». x;;^x;u 
». K*»i --3 oa>T;u^u 
s*»5-3 oa>v^pr;u*u>s. m*»i 
A r (-E^-u- A 

[0 0 17] (ul*0XI*1 )ii±<D&^V^i>o ) 

aitl::a8l« L < l*j»BS6<Dl»*» 6 - 3 0 <DT 'J - U 
>S-Cfe^o C(DS«lS<t L-CI*. a*»6-'2 4(7)T 
'J-;u*. S*Jai -2 4 (DT^U^^US. Kifta7-2 
4(DT5;U+;US. S«»6-2 4C0TU-;U:t-+i/ 
j»*»1 --2 4<D7';H3:^i/». T^U+;i/»<D»* 

»3!)<i -2 4(7)^y xi*vT;u*;uT5y t'J— ;u 

S(DK5fea/)< 6 - 2 4 0)^ y Xlii^ 7 U -^UT 5 / S. 
T)[^^)UT U -iU»a)»*»)!l<7 - 2 4 (D^y ^it^JT 

1 -3 Oa)7JU+U>S. K«»5- 3 00)^x^7 pt;!/ 



• • • (III) 

-3 0<7)/\Py><b7;U+U>SXI*g^*a7-3 00) 

d1. d3 fcL-Cffll^LfcStt^lr. (IV) 
[0 0 16] 
[^b5] 

! • • • (IV) 

*U>S. i^5fe»1 -3 0(D/NPy>^bT;U+U>SX 

ii6t*» 7 - 3 o <D T ' j — yuSfiir u >tt-e fc o 
*t>lc. Rfi^tt:|cfclt«)lfl^!9:^X/<— ^-Sl*. m 

Tnimmi^Lt'^i^ui>t<Dv^^xt^l\ com. 

I*. (V) 
[0 0 18] 
[<b6] 



( V) 



[0 0 19] •CS**l«.:*-+-9-/-iU. :<-+-9-5?T'/- 
;i-c% r' &o:r2 li. -tti-ftiaiaicK^ae-ao 

OOT 'J - U 1 ~ 3 O ©TiW^r U fc 

N = . Z3 (i-O-. -NR4 -XI*-S i r5 r6 - 
-Cfc.g>o r3~r6 (i. -t4x^nM««6~3 0fl)7'J 

— ;Hlxi*ai*a 1 ~ 3 oa)Tiu*iU»-efc«. *fc. 



L-Ctt, S i ^^<DX^— (V 
I) 

[0 0 2 0] 
[ft 7] 



(6) 



1*Bfl¥ 1 1 -283750 



R 
I 

S 1 
I 

R « 



(VI) 



[002 1] (yf{t^}H±<D&f^^vi^,^o ) vsrnxi 

SXIiSSSS L < l*»e8i<OK3R« 6 ~ 3 O <»T 'J -iU 
A. 0)7 ;U+;USX l*T + i/SA*^ If 6 +1 S . 

- A r ' - N- A r ' -G (-A 

I 

A r ' 



( 1 ) i^T 5 i/XI* h 'J T 'J — ;ur 5 U :J-7— 

fi9*«v (VII) 
[0 0 2 2] 
[lb 8] 



3 _ 



N- A r «- 
I 

A r • 



(VII) 



[0 0 2 3] r-«iF*v-5jSySL»(4**L. 

*e,|-(i±|B-fiftiC (VII) ■ea*:h.-Sm<4i:fIIE 
-Sftit (vl)-caSF*i.-SCT#t(ftmX'<— 9— S^SLNJS 
tM=attLf=a7KU-7-A*56lf -HftSC (Vli) 

iZiSl^X. A r1 ~A r4 (i, -t+t-etiaai-SglS L 
<l±«g»(©gt««6~3 0<^)T'J — U>SS^-r. A 
r5 SOtA r6 tt. •t-4x-eih,aitl=a*« 1 ~ 3 O ©T 
il/4r;PS. SSi^ L < l4SlgBi<7)i^^a 6 ~ 3 O g 

3 Oa)T;U=^U>». l^3g«t5~30©->^;PTyU4rU 
M*a6~3 0(D7''J — U>», -0-. -S- 

3^1^ 
[0 0 2 4] 
[ib9] 



- N- 



A r 



N - A r 
I 

A r « 



7 _ 



N - 
I 

A r 



[0 0 2 5] -Cn^sn-SS-efc-So cOTGiiggiSS* 

Lxi^x^^<. mm&tLxit. Ksai -2 40)7 

;U^;US. ^*a6~2 4©7''J-JUS. 6I*»7~2 
4<DT5;U4pJUa, K*»1 ~2 4a)T;U3*i'S. Bt 
*»6~2 4roT'J— ^U:l-=\=^->*. T)\^=^)Um<Dmm». 
A<1 ~2 4(D^ySL<(*i?7';U^;UT5yS. T'J — 
6 ~ 2 4 / « L < l*i?T U -^UT 5 

T^i/^yuT'j— ;i'»(D^ma*<7~2 4<o^y^ 
L < i*i?T;u#;uT 'J — ;i'7' 5 >' if A<5Slf t.*t-6o 

A r7 fig|3Ra6~3 0©T'J — Ar8~Ar 
10|±. ■5-tl-f*T-MiR»6~3 0©T'J— ;U»-Cfcy, A 

ttri>Tt.J:t^ pl*0, 1 Xli2-efei), COJza'EP 
S^f^i: LTI«, m?H£A ( I ) 
[0 0 2 6] 

[^t^ o] 



(7) 



^§87 1 1-283750 



A r 



I 



N - A r » 
I 

A r » 



- G — (-A r 8 - N- A r * 

I 

A r • 



O 
II 

0- C 



X i-r 



O n 
II 

o- c 



( I ) 



[0027] [A r1 -A r6 at;G(ifIKi:I^C-e36 

•5. p(*o. ixi*2-es.y. qi*o. 1X1*2 



[0 0 2 8] 
[4b 1 1 ] 



sO) <Q)-o c-eo C H 2 C H ,H-0 c 



[0029] («•^Sl::•^t^•CI*s 45!l^lliMn = 2 00 

00. Mw = 7 o o o o-efc-s, ) -castt-s*— 
(2) 9^;^7x>:^-•J=^-7-i*a>«ia^. lEiFLiiiai* 




«i|K.(4. -flftS (VIII) 
[0 0 3 0] 

lit^ 2] 




R 9 ,0 

[0 03 1] •ea$tt-5»ilU*fi$*L, /l^OC<Dm 
XliC<0«fii:m^lilS»{4A<xXT^;U, 

$e.ir(*. ±tB-«s (viii)-es$ti«.*(ai:fr 

SL^I=)HSLfc3^'J-7-A<^lf f,tiS<, (VII 
i)irfct%r. a, b&i/cii, -ttt-e+io-gcofias 
*-rA<. •{•tlP.<D^ttl*'>J5:< 4:t3T?&«. r9 ~R 

R 16 R 17 




[0 0 3 3] -ea^tl-SJSSLmtt^^L, 3!)^OC©m 



• • • (Will) 

\ c 

JJ 19 p ,4 

fti ~i 5<DT;i'=^)u»xi*r;ua+5/S-ea5-5A<. r 

9t Rio. r11 t Rl2at;Rl3i: R14(7)^^^^'tll-fct^ 

L^-rH*^-:^^l*;K*)lT■■c•li^^t^o 

(3) 7'J — U>lf-L/>:i-'J3*-7— 4*<7)mii$, iE 

Wxtf, -flftSdx) 

[0 0 3 2] 

[lb 13] 

R 



(IX) 



R " '^d 

±IE-flftiC(lX) -eS$*i-5*14tSflSS 

-flftsc (vi)T?asn'6a*(fti^;^'<— 9— s$su>s 



(8) 



^BB¥ 1 1 -2837 50 



»1 -3 OCDT;Uzj^v/S. K*»6'-2 4<DTU— ;U 
ft. »«a6-'2 4<DTU-;U^:*-S. 7')-)U&(Dm 



mTiii. -aasc (x) 

[O O 3 4] 

[^bi 4] 



- A T 



N-Ar"'-C = C-Ar '-M-N - A r ' 



A r 



I I 



[0 0 3 5] -eaStt-SJaiBL^tiS^L, tt^-DZOm 

;k 7tt:^— h. T5K. +>-JU7|^>XI*^ 

h ^SiS f UT ji<a $ ttfcTt? U -T-Xlia Ttf y -7 
*6l=li, ±IB-«* (X) -^a^tvSMltttWJffi 

-fla^ (vi)-t?a$tt-Sa««:m;^'<— 9— S^SL^jt 
l,^l-3^SSLfc^7K'JT-A<^lf t)tt-?>„ -llftit (X) ir 

l4S8ia8l<7)K*»6~3 0<DT'J-U>»**-r. Ar 



-A r "-N-A r '•-C = CH-Ar 
I I 
A r " R »• 



I 

A r 



(X) 



m«Sa6~3 OflJT-'J— ;U»$^-r<. R21&0:R22|t, 

iHx^HMkiLizii^mm^. ia*tt 1-30 a>T;u4r;uS 
xttssis L < itmmmommm e ~ 3 o <dt u -ius 

tLfi*, RSiai ~2 4roT;u^juaxi*T;u=i4r-> 

miS^xiii^msit 1 ~ 6 a>7>u* u L r t, J: 

L^CirS^-To ^fc. -«5C (XI) 
[0 0 3 6] 

[<bi 51 



C H = C - A r »-a-4N - A r »9 — 

r I 

R A r " 



[0 0 3 7] 1?a^Ftt.i)«liILmfi^*L, A^OC(D« 
iU. h. T5K. -9-iUJt«>XI4^ 

±1E-»3S (Xl)-eS$*ii>«14i:frE 

-fiftsc (vi)t?as*i*a*(ftmx'<— 9— s^si^a 

tMcifiiSLfc=i'-1fJ^-A<^lf -»a (Xl)lc 

J3^^T, Ar17~Ar21ft. fliJlH-flftS (X) <0Ar11 
~A r 14^:1^ C-efcy, A r22jii;A r23(i, -flftiC 
(X) <0A rIS&OJA r letHCT?**. *f=, r23» 

0:R24(i, -SftsS (X) (OR2^R^SR22tmC-CS>i>o 

f (t o XI4 1 -e j5 y . wei*m^^xi*et«» i ~ e © 

[0 0 3 8] *S6Wa)*«EL3R^lzfct^-C. iEfl,aA 

1 O-IO ~1 03 S • cm-1<Dffiffllrfey, lETL 
aAta2£«l=±i:.5JE?lil«i:L-CI*, 1012~io2 



• • ■ (XI) 

K-/0 KDSSt LTI±. 1 0-3 
~7 0*jU9«<3!>«sH*<»*Lt^. ::o5K— /Ohtur 

•V»;i'-r;^»a)»*Ll^ff!l<!: LTI*, FeCl3. AlC 
13, SbCl5. AsF5. BF3 <EifA<^lf e>*t 

4. W«Ki:Lrf4. fiil^tf-UaiC (XII) 

[0039] 
[<b 1 6 ] 



(XII) 



(XII) lcfcl^-c. Ai4x;U7h>KS, U>KS. Tt^-;; 
§R«2-2 o<dt;u=i^vt;u^/1/S. T^u*;uT;i-7 

;U4-;ua. 7;U^-;US. K*«5-2 0a)i/^PT;^ 

+;uS. i^m»6-2 0(D7U-;^S. K*a7-2 0 



(9) 
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S. ^^U;uS. tfpg^ufi. 9^x-;utt 

^ (XII) icfeit^^SA^^-r^trto-cft)*;. c0>^ 

A r 24 
I 

A r »» N * A r 



[0 0 4 2] ■CS$ti-i)ffi*^lf'5-i:)!)<-C§'i)o -f& 
St (xiiDicisL^-c. Li*/\nywb&SX(*;u-<;^K 

•C*y. ffil^lliS bC I 5 . BF3. AsF5, AlC 
13. Fee 13 ^i:<f*<^lft)H'5, X-|*»*L<(i 
/\py>-f ;i->-Cfc-6. Ar24~Ar26(4. -f-n-enift 

. sg&% L < {tmm^ommtSL 5 ~ 3 o (D5retti£ 
-hPS, *>TyS. ~2 4a)T;u 




• s 



Br Br 
[0 0 4 4] -ea**i«^b^«5S5sif«:ii:A<-e#«. 

«EL*T-l=j3t^TI*, ffrSBS^ttt K— /<>h$$fc 

iEfl,aAti3i!l»<D^I?,!: LTI*. 2 O O n mJJl±A<»* 
L<. ^1=4 O 0~2 0 O 0 nm<»effl*<»S'C'&-&o 

m^<o«miHb. SiiSS^b. g§»^fe<b&t;«i^5lil8<b 
[0 O 4 5] H 1 (*, *36W©*«E L«^®-««)« 

2. f6jt«3&i;^ffi4 3!)<m?fe«B**ifc«Js**-r. 

( 1 ) ««jE?L|ftSlia/«tfllSjtiB 

(2) ^«fE%IB/Q-7-;'£AB 



ju?h><b7t<y x^u>. :^^^;^>^b'-K'J*— tP*^— h^S 
ifA<^lf *fcT<> 'j;uK7KU-7-tfflt^-5wi: 

l*;KXKi:©«i:UTI*» «S.tf-«SC (XIII) 
[004 1] 
lit^ 7] 



L X - 

• • • {Kill) 
roT7^u+;uS. asfi»i ~2 4(dt;u3+v«. i^* 

3S6~2 4fl)7'U-;U:l-4r>>». 7;U=^^^l/«a)M*i»A< 
1 -2 4(D*y Xli5?T;U*il'T5>'S. T'J— ;uS© 
6 ~ 2 4 <D* y ^ L < I* vT 'J -;UT 5 >' S^C 

Id:, SC (II) 
[O O 4 3] 
[<b1 8] 



b C 1 6 - 

• ♦ • (II) 



(3) mistiEJimiikmymm^iitm 

(4) ^mmiimii^mymmstittmymmn^^}<m 

[0 0 4 6] :f:feeQf=J3l^Tlj:. 4$l=, »I«$Pq1 

It, (1) %7t@r'iiis^i~i:y}^^$tL«is&e«tsi 
(2) s^A<iejte@.feyiEfl„'iAtsijM«i-tsi+«><n^Bi 

aEL3R^I=fcL^r, :&tijETL«^i£®lCfflL^t,H■C^^S 
&«IO)«l'!7/.j:4^«4(04>A>&, 4^iRI=lSC-C, ffillS^^L 
rfflL^S^ItA^-C**. wrojio'SttfitLTI*. Jff* 
L<l*i?7 5:/fc*1». KyTU-;U7SMb^ia. h 

y T y — s >:t y , h y 7 y — £ 

KyT-)S:<fA<^lfe>4xi>, <ffc\ -«)*«jEfl,*SljS® 
lc(4. »4bK-/<>h*0. 2mS%iaT©li|d-C'$*$ 

I*. ^i-ftqBBi*<j: < , 1*315, ^aEL*^ufcL^-c, m 
«iE?Llfii£Hl=ffl^^e)^^■cL^«>^]^»^<D»'<^n^«^s^«)'fA^ 
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C. a-S i N. a- S \ ONtJi^t^&i'f ^tl^o ^tz 
%\lO>»^Ll^mt{.X\t. RuOx. MoOx, VOx 

(1<x<2) 3S:^A<*lf €>*t«o 

[0 0 4 71 Z(OJ£Rmi&mit. ±lBIEn«liS«#4$. 
«!l^(*Kffiai«?i. Xtf>=i-h;*. ^A-Xha. LB 

•r-S^it^b^r^^o IE?Hi^iSIBcoK»^::-:>L^TI*!^lcSIl 

iftx^&m. (2) aALfcB^s (m^^iEft) 

a)*-e«Hl*1i:4«l36«ffi. (3) «^i:iEfl.(DIIIS^ 

^Sflg>'J:^*$*LTl^4o fcf£L. IE?l(7);^A*tt^'r ^ 
i:m^<7)aA$*i-^-r*lcSlx*<fco-Ctcl:<. ^fc. 
iEfl,ta^a)»«iJS-e«*+L5ttii3l«fiB(c*/jx3!)<fcoT 

«a)aal3-^l^rl*!|#l^«l»l4<P< . «t*:^«E 

[0 0 4 8] ssnwisfari^LasfeaacDaBft^^ 

il^S;!)<H@XI*2fflJsl±3|A*tvrt>Tt C(DJ: 
5«:/^5-7Ku:7x-U>R4b$1Si(Z)«l«fcLT(*. p- 

— ^ — ^'xzi^u : 3. 5. 3' . 5' —Th^-t 
-::?5^;i/-p-^-f >^:7x^;U : 3, 5. 3' . 5' 

K<bd*8l. j^f^'JJU'Oifl/^^b^lftl^^if^c 
tf)<X^i>o ^#Slv>^U^^>^^b^1S) (» 

!ltH$lta3 8 87 68#MjfflS. i^BI¥3-2 3 197 

o-^^fflcBB^cDtO)) t»*L<ffll^Sc:i:/»<-e# 
So C(D3?#ffivp<f^'j7^-<>^^b^iac7)fi»I,5: LTIi. 
1. 4~3'x-U>i?>^U'X>f > ; 4. 4' -e:7x 
-U>i;>^U-r-f > : 2. 5-*i/U U>i>/f^U-r 
-f>;2. 6-:^:7^U>v>^U■r-f > : 1 . 4-p 
-7^U:7x-U>vy5^'jT^^> : 4. 4' -ex 



(2. 2-y- t -■^^;i/:7xzi;ue-;u) e:7x-ju 

(DTBPVBi) :4. 4' -ex (2. 2-v:7x 

-;uez:ju) e:7x-;u (dpvb i ) UifRUztii^ 

[0 0 4 9] S^lr. i^B§sp5-2 588 6 2-^^«)5: 
i:I^IBf6**vTl^S-flaS (XIV) 
(J-Q)2-A I -O-Z • • • (XIV) 
(iC*. Zli>C>if>SI$#t;K3^«6-2 4(De^b* 

mm. o-z(i:7xy ^-hiStt^. Q(*eSI8-4^y 

8-:^y 'jy 5— hiSii^3b<2fi*±lHiyiS^-r'5(0^ 
J: d {zSittifz 8 -^yj y 5- hii 

*o wa>fc^«5a)fiw^ uri*. ex (2-p<5^;u-8- 
^yjy^— h) (p-:7x-;u:7xy ^— h) t;u5 
-r^A (III), ex (2->^;u-8-+-/ gy ^— 
h) (1—^:7 h^-h) {\\\)tj:izf)^m 

If ^tiSo 

«>/ca^lc. 7^XK-e&S±ia«§*«J|sH::K~/<>h^*D 
^frtO) (*#BB¥6-9 9 5 3^^a>«i^f<hr) ^^If4:i 

i*-tffi<z)7t>x \-tLxmi^k^*ii>i,(Dtmmumi^&m 

«:^*/i<^lf e>*i«o ^Iw. Tt^x h<k Lri?x^u;UT'J 
-U>#1&(7)^3feWJ|s^. »^L<(*DPVB i it. K~ 
/<> h<t L-ci^:7x-;u7 5-/ e-;u7'j — u>-t<S$ 

^■rStCD. »*L<I*4. 4' -ex C4- (N. N 

-s;:7x-juT5y ) x^g;u) ^>if> (dpav 
B) ta)f&^^^«^L<mif^ztt<x^^o 
[0 0 5 0] ±u*tm^mi^x^%m^mmti>:f5}it 

LTI*. Xe>=3-ha. ^VXhj*. 

L B5iJ&:^*(Z)^ftia):S;£lCcfc y »M<b-r S c <h iricfc y Jf^ 

fiH-ri)fflfiEW3SfflS(::cfcyE55fJ'rSCt)!)<r'I^So ^ 
fc. Z(7)«3tlll±. ^BBBS 5 7-5 1 7 8 1 ^^i>«IZtH 

vtnimmizm^Lx^:S}&tLtz(Dt>. cH^xe>i3 

-ha£3S:i:lcJ;y»K<bLT:ff^fi6-r4C<[:;b<r*^So c 

^m{zi^cxmnMiR'ti>ztt<x^i^f}<. 

[005 1] *fc. ie5^sicjsi:rffli>^*t*®^aAB 
I*. tta<feyaA$*tfca^««3tBirea-r4«fi6* 
^LTl^*L^ic*:<. ^(D^mt Lxmt^^jk^(Dmmx> 
waa)<b^<a<7)*A>e>ffS(Dta>*a«LTffli^*ci: 



(11) 
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^BBBBS 9 - 1 9 4 3 9 3#^>S[lc|BK*tLrt>.5-a 
[0 0 5 2] *fc. 8-+y'jy-ii/SI3H*fl>*IHi 

(A I q) . h'JX (5. 7-i;^7PP-8-4r/ 'J/ 
— ;U) T^US-'tJA. hUX (5. 7-i?^P^-8- 

'J/— ;i/) TiU5-';7A, h'j;!^, (2-y^iu-8 
-^yjy— ;u) T;u5r.'t7A. h'jx (5-y^;u- 

n. Mg, Cu. Ca. Sn. G a X(* P b (CS^gt? 

t^«.C<!:A<-C'^iiL. nM-Si. nM-S i OSifO) 
ta^jiAWil^i: LTfflt^-5Ci:A<-C'#4. 

[0 0 5 3] croB^aABtt, ±mt-^mi. enxis 

l^lt 5 n m~ 5 fl m(DmmVStttli>o =.<J>^^^\m 

\t, cttP)rom^j±A«i^-axi*-aj*i±*^'b'5:§- 
*<»*L<. K*1fil=•^t^r(*^lc«l|fEl*^^<, ttJts^s 
a-ea^y, ca)pg«i: lti*. tt*Ha©**t^ (4e 



I. I TO (-Oi;'t»Af^>:<-4rvK) . S n 02 , Z 

^fl>:sai=j:y. »K*}K)a*i**-i:i-<fey<*M-r« 
ci:j!)<t;#*o c<o®«j:y«jt$«iyai-rii^i=i*. 
«atti=«r'6Sja*$ 1 o%j;y:^&<-r-&c<tA<ii* 

[0 0 5 4] ^i^\zmmtititm{~'t^i>*<, m^-ion 

m~1/<m, L < I* 5 0 ~ 2 0 0 n m<DBSB-Cai* 

H*. effil*. j!i^*i=®^$aA-r«.f=to©a 

•t^A^^, A I / A I 2 03 ^:^i;'t7A. «&± 

y, »iia*»ja*-&«cti=j:y. j!$mri>:itA<v^ 
^(Dmsj:y5i3t^Bsym-rii^i=i*. sijti=«-r 

•SffiaaS* 1 0%J:y**<-ri)C<!:A<M*L< . *fc 

$P)lcKlf(i*r^eKct Jl'SA^ 0nm~1 /im, 

»^ L<(*50~200n mOiSffl-eSlStt-S, 
[0 0 5 5] JfelC. *«e8(D^«EL5gT^f^Sl{-r*» 

a, 'M^liPgffiffl«!lMA^t>^i:§»^*. 1 O nm~ 1 /i 
$F^U<I^5 0~2 00 nm(DiSS(0^1$i~^S<t 

38l«-V>X/<<y^« y >^f<fi:®^ai-<*:yj^ia* 
uimmif^nnt^i, z-ommitofsmti^xit. x 

aA^i£«(*xei/a-h26-eiKfiK-r-5«)*<<fc<, 

*(DiR»*#i4. ffiffl-r«<b#ia<© 

l=*ym<f-6*^ -flftlCTt?— h»l!!ftSJg5 0~4 0 0 
"C. K^JS 1 0-6~ 1 0-3p a , S!l)»)£ftO. O 1 ~ 5 O 
nm/fj>. StESa-5 0~3 0 0t, fl|Pi[5nm~5 

[0 0 5 6] Z.H^0)m0>mS&^. ■t(Z)±lcKtfiimiaM 
A^&&4ailK$. 10nm~1/<m. »*L<J*5 0~ 
2 0 O nm(7)ffiffl«)MIH=<E-S<fc3lC. ^XlijaiJt-V>X 
/^>^y >y'Ei:if<D^5*i::J;yj^fifc*-B-. ^ffi^lftlt'S 

(DEL3!l^^ro^*Slz^5l^rl*. if^m\mt¥^mizLx. if 
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[0 0 5 7] 
9ltS«lll 

— 0 - C to C H 2 

N 

0 

[0 06 1] -ea^tu-ss^ai/. nmw-5-z327 

2 7^^«lC|E^E*tlrt^«*^IC^i£o■C, it ( I ) 



[0 0 5 8] 
[ibi 9] 



[0 0 5 9] -eastv^iyrsi/WJts. **(ft3KX'< 

[0060] 
[1b2 0] 



C H 



0 - C 
II 

O 



[0062] 
[<b2 1] 



O 




[0063] (Mn = 20000, Mw=7 0000-e 

V, jtm^^jjtss (swttSAc-1) -caiisD ^s! 

jtLfc, ff$1 SOnmOI T OK^lftltfc**^ 

x»«*ffl»L, ^^x-7afe5f« wAzi-o*— ^♦> 

3-*-;H±ffll. BP1) mmzf3X^iZX3 0fi> 

IE«^i*5 0mgt hU;?. (4-;^D^7xr.iU) T> 
PPT>^*t— h (TBAHA) 5 
m g i: P P ^ ^» > 1 5 'J 'J h^UcjSftJLfcjSia 
IhIIkRI 000 r pm-CX.e>a— t-Lfc©*.. 8 

o°c-ei^rBi«a«ftL. ;t«e$R9;£-4-«ci:(zj:i';, mm 

65 0nm («l«tMJ9tM=r »)£) (OjE7L.'±Alfili!l?l»$ 

[0 0 6 4] ^(c, z<oiEniix^mm±tz, fstftmo) 

*tJ4i:LTh'JX (8-t KP=^rv*y 'J » TJUZ- 
02^ (Al q) $5 0 nm(Di9$l::a£jSS»L/=a>^. 
T^f A • t8**««*2 O 0 nm(DI»*l=35m 

2 5 0mA/cm2 onm^Mzt^munE-^m^L 

fc, ^■<Djg«*a2aic5*-r. 

iifis0y2 



0 C-tO C H a C H aH-0 C 
Slffl« 1 IZfcl^T. TBAHAOffiffla^l OmglC^ 

aisofco ^roism^mi si-^r. *fc. 250mA 

$m2Si=^-r, 
[00 6 5] mmms 

SIffiffill l=fcl^T. TBAHAOflEfflfi^O. 5mg(=^ 
ML/=«^I*. llSfiWi .!:l5]«(rLrW«gELm^$f^ 

aSLfco *<Oe«*»iai=^p-r. *fc. 2 5 0mA 

imzmzm-to 

SIJfi« 1 l=»t^T, TBAHA^ffifflL^lA^ofcCtBl 

>i-i±, mmm^ tmmizLxmmE.Lm'f-^:i^mL. n 

fc. -toe*** 1 ai=*-r. 2 5 0mA/cm 

[0 0 6 6] itmmz 

rsynth. Mecj ms 5#, 5 1 4'<-i; (1 
9 9 3^) \zmK ^«S3S7K'JT-'J>$S!!jgLfc. 
S(!84iM9 5/2 4 0 5 6#(cEt6<0:^*l-«fe-3 

5fifi%ilfia)m-^7 UV/— ;UjSja$. I TOSffi± 
l::, iaiK»8 00 0 r pml-Txe>a— h Lt. 
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8 O nm(DiEfL;tAtj3i£»-eft-57K'JT-'J>H (Mkit 
K— /OhtLT. L*5a)5x;i/;^>K*#=&) $19: 
Itfco ?Rt^"e, ^a>±(c. A I q $ 5 O n mroKWi-K 

miSl-5^-r<. 2 5 OmA/cm2 a)«35aA(= 



[0067] Jt«0ll3 

miai=*-r. 2 5 0mA/cm2 (©ags-tAc: 

[0 0 6 8] 

[$1] 



1 s 





(V) 


(V/co> 


(fflA/co*) 


» BL 

<Cd/(D») 


(cd/A) 




7 


1X10* 


90 


500 


0.56 


nmm 


7 


1X10* 


230 


1000 


0.43 




7 


1X10* 


5 


90 


L8 




7 


1X10* 


<0.1 


<1 






7 


3.0 XlO 


15 


10 


0.07 




7 


1X10» 


4 


52 


L3 



[0069] 



2 m 





250TnA/ciD=' <0«eg 
(V) 


Uttfflll 


9 




7.1 




22.5 


it«Wl 


>30* 




12.3 


ii:<$091 


83 



[0 0 7 0] m^^t^h^^hitMZ^ m^M^ ^3(DtO> 
^I'^Ztt^^t^^o r«f:3b*>. 1 X 1 o5 V/cmi:/h 
Tl^^o SS^JfifiWa-eii. 1 0 0mA/cm2 

^xmm<7va>i&mE, (m»3iffii x i os v/c 

0. 1mA/cm2 ^aiCOffii^)^/]^* JSSaijiA LA^ft^ 



(SlfiifiS. O X 1 o5 V/cm) t?. 15mA/cm 
2 a>SaE3b<3S4x. (SIJi6«9l. 2) c^y. 

[007 1] $f>ic. tt&mscDi^Olt. :$^%m<o=b(0 
(*;u/^^/-;u) SfflJSiict*>. ^:^->^bx;^ 

;u^-ti5. 8 e V^:^*lNfri6. K<b**llZ<<. lE^L 
2«3!)^t>. «|ir)rffi®IE (7-9 V) 

;U (ItRWS) I*. jE?L»«|jS3b< 1 0-7cm2 /V • «? 

9l»E«i|4 

[0 0 7 2] 
[^b2 2] 



[0 0 7 3] -CaaFn* hUTU-yUTS^ii-UrfV- 
;i->^bxt.;u:^-5. 2 o V) ^SiitLfcCD*,. ^«el 
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s^^ffiKLfc. c<o*^i=-3tx-c. mmm^tmmz 

[00 7 4] 




[0 0 7 5] T?aa?*X'S:^^U;UT5>«igSSAyfc'lil 
-5. 6eV) ^KjgUfcOT^, ^«EL3fe^$f^S!iL 

fc. c(D«^(=ol,^r. *!S«i i:H«i=Lr. mass 

[0 0 7 6] 
[1b2 4] 



C H ,0 



[007 7] -CS$*li>T'J-U>tf-L'>:4-'J=r-7- jUSL,/; 

:*-><bx:r.;U:1?-5. 6 e V) S$iitUfc<D%. WfflE L TSC 

*^*f^«Lfc, Ca)*^l=-3t^-C, Hififfll tHflllC [007 8] 

LT. «35«E4#tt*««>4i:fct.l=, SSJtt^Ja*^ [1b2 5] 



O C H 3 



O C H 3 



[0 0 7 9] ■casti-s«jS^aA/fc*jan(*. sijifiiii 

tHWcU-Cfi^f*: (-i':^->^bI;^i^=^-5. 4 e V) « 

[0 0 8 0] 
[1b2 6] 




COlO 




COTO) 



[0 08 1] ■CS**v^i>7•5>«|ji^S^fc*Jil^l*, 

siJfifflii trawrcL-ca^i* (-csi-Mbx^vu^f-s. 4 
*S3aicai-r. 

[0 0 8 2] 

[as] 



« 3 S 





(V) 


(V/co) 


CoA/cid') 


» & 


(cd/iO 




7 
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